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Synthesis of isoprimeverose and methyl-isoprimeverose.  
-D-xylopyranosyl chloride 2,3,4-tri(chlorosulfate) 
10 g (66.7 mmol) of xylose was dissolved in 40 ml of dry pyridine. Chloroform (100 ml) was added and the 
mixture was cooled to –15°C. The reaction mixture was stirred and sulfuryl chloride (25 ml, 0.32 mol) was 
added drop wise in 1-hour time. Stirring was continued for 2 h and the mixture was allowed to warm to –10°C. 
Ice-cold chloroform (10 ml) was added, and the mixture was stirred for 30 min. at –10° to 0°C, after which 100 
ml of ice-cold 10% sulfuric acid was added. The chloroform layer was separated, washed with a saturated 
sodium bicarbonate solution in water, dried on Na2SO4, filtered and concentrated. The oil was crystallized from 
chloroform/light petroleum. Yield: 20.4 g (44 mmol, 66%) m.p. 85-88 °C (lit.(32)  & >.@D
  




1H-NMR: (200 MHz, CDCl3): 4.24 (ddd, 1H, H5a, J4,5a = 1.7 Hz, J5a,b = 14.4 Hz); 4.62 (ddd, 1H, H5b, J4,5b = 
1.5 Hz); 5.08, 5.21, 5.42 (3xm, 3H, H2,3,4); 6.24 (d, 1H, H-1, J1,2 = 0.7 Hz). 13C-NMR: 56.7 (t, C-5); 71.4, 72.9, 
74.8 (3xd, C2-4); 83.3 (d, C-1). 
 
6-O-.-D-xylopyranosyl-1,2,3,4-tetra-O-acetyl--D-glucopyranoside 
The reaction was carried out in a brown flask covered with aluminium foil under a nitrogen atmosphere. 1,2,3,4-
Tetra-O-acetyl-.-D-glucopyranose (0.9 g, 2.6 mmol) was dissolved in 20 ml of chloroform. Silver carbonate 
(2.9 g, 11 mmol), silver perchlorate (90 mg, 0.44 mmol), and molsieves were added and the mixture was stirred 
IRU  K &U\VWDOOLQH -D-xylopyranosyl chloride 2,3,4-tri (chlorosulfate) (2 g, 4.4 mmol) was added and the 
mixture was stirred at room temperature. The reaction was followed by TLC analysis (silica gel on aluminium 
foil, eluens: hexane/ethyl acetate (2:1). After 24 h the spot of 1,2,3,4-tetra-O-acetyl-.-D-glucopyranose had 
disappeared on TLC. The reaction mixture was filtered and concentrated. The syrup (2.73 g) was dissolved in 50 
ml of methanol and 3 g of sodium carbonate was added. While stirring, a solution of 1 g sodium iodide in 10 ml 
of methanol/water (1:1) was added to dechlorosulfate the product. After 15 min. the mixture was filtered and 
concentrated. The residue was dissolved in chloroform, dried over Na2SO4 and concentrated.  The oil was 
crystallized from methanol/ether. Yield: 0.32 g pure .-linked disaccharide according to 1H-NMR. m.p. 152-154 
& >.@D +128.8 (c=1, CHCl3). 
 2 
1H-NMR: (CDCl3): 1.96, 1.98, 2.01, 2.06 (4xs, 12 H, acetyl); 3.3-3.8 (m, 6H, xyl+glc); 4.01-4.05 (m, 1H, glc); 
4.80 (d, 1H, H-1xyl, J1,2 = 3.3 Hz); 5.0-5.4 (m, 4H, glc); 5.60, 6.26 (2xd, 1H, H-JOF -comp. J1,2 = 7.1 Hz, α-
comp. J1,2 = 3.7 Hz). Primeverose H-1xyl.: 4.62 ppm, J1,2 = 8.3 Hz. 
13C-NMR: 19.1, 19.2, 19.4 (q’s, CH3 acetyl); 60.4 (t, C-5xyl); 63.5 (t, C-6 glc); 66.6, 68.3, 68.6, 70.8, 71.4, 




6-O-.-D-xylopyranosyl-1,2,3,4-tetra-O-acetyl-.-D-glucopyranoside was deacetylated with 
sodium methoxide in methanol. (1 ml of a 2 % solution of NaOMe in methanol was used). 
The mixture was stirred for 1 h. TLC (silicagel, ethyl acetate methanol (2:1)) indicated that 
the reaction was complete. The solution was neutralized with Dowex-H+ and filtered. The 
solvent was evaporated. The product was a foam-like solid. 
Characteristic peaks in 1H-NMR (CD3OD): isoprimeverose: H-1 (xyl): /  SSP GG J1,2 = 
3.7 and 1.2 Hz); H- JOF .-OH: δ 5.11 ppm (d, J1,2   +] -OH: δ 4.50 ppm (d, J1,2 = 7.7 
Hz). Primeverose: H-[\O /  GG J1,2 = 7.4 Hz). 
13C-NMR: 60.1 (t, C-5xyl);  64.5, 64.9 (2xt, C-6glc); 68.6, 69.0, 70.8, 70.9, 72.0, 72.4, 73.3, 
75.2 (7xd, C2-4xyl, C2-5glc); 91.2, 95.4 (2xd, C-1glc); 97.2, (d, C-1xyl). 
 
Methyl 6-O-.-D-xylopyranosyl-2,3,4-tri-O-acetyl-.-D-glucopyranoside 
Methyl 6-O-trityl-2,3,4-tri-O-acetyl-.-D-glucopyranoside (0.5 g, 0.89 mmol) and AgClO4 
(0.21 g, 1 mmol) were dissolved in a mixture of 10 ml of toluene and 10 ml of chloroform. 
&U\VWDOOLQH -D-xylopyranosyl chloride 2,3,4-tri(chlorosulfate) (0.5 g, 1.08 mmol) was added 
and the mixture was stirred in the dark and under nitrogen. The reaction was followed by 
TLC (silica gel on aluminium foil, eluens: hexane/ethyl acetate (2:1). After 40 h, the reaction 
mixture was filtered and concentrated. The residue was dissolved in a small volume of ethyl 
 3 
acetate and brought on a column of silica gel. The column was eluted with hexane with an 
increasing amount of ethyl acetate (3:1; 2:1; 1:1). First, unreacted xylopyranosyl chloride and 
trityl chloride (0.25 g) were eluted, followed by methyl 6-O-trityl-2,3,4-tri-O-acetyl-.-D-
glucopyranoside (<0.06 g), the desired product (0.37 g), and methyl 2,3,4-tri-O-acetyl-.-D-
glucopyranoside (<0.02 g). The product was dissolved in 10 ml of methanol, 0.5 g of Na2CO3 
was added and the mixture was placed in an ice bath. While stirring, a solution of NaI (0.1 g) 
in 0.5 ml of water was added. A dark yellow color appeared (SO2) and after 10 min the 
mixture was colorless (Na2S2O3 can be added to decolorize the mixture when it remains 
yellow due to iodine). The mixture was filtered, and concentrated. Then chloroform was 
added and the solution was dried on Na2SO4, filtered and concentrated. The methyl 6-O-.-D-
xylopyranosyl-2,3,4-tri-O-acetyl-.-D-glucopyranoside was crystallized from a ethanol/ether 
mixture. 
1H-NMR (CDCl3): 1.99, 2.04, 2.06 (3xs, 9H, CH3 acetyl); 3.34 (s, 3H, OCH3); 3.4-4.2 (m, 8 
H); 4.87 (d, 1H, H-1glc, J1-2 = 3.4 Hz); 4.94 (m, 2H); 5.23 (dd, 1H, glc); 5.45 (dd, 1H, glc). 
13C-NMR: 19.1, 19.2, 19.3 (3xq, acetyl); 54.0 (q, OCH3); 60.4 (d, C-5xyl); 63.5 (d, C-6); 66.9, 
67.1, 68.4, 68.9, 69.2, 73.1 (7xd, C-2/5glc, C2/4xyl); 95.3 (d, C-1glc); 97.1 (d, C-1xyl); 168.7, 
  [V DFHW\O -isomer: 63.9 (d, C-6glc); 65.6, 66.2, 66.9, 67.9, 68.6, 71.6, 74.5 
(7xd, C-2/5glc, C2/4xyl); 101.8 (d, C-1xyl). 
 
Methyl 6-O-.-D-xylopyranosyl-.-D-glucopyranoside 
Methyl 6-O-.-D-xylopyranosyl-2,3,4-tri-O-acetyl-.-D-glucopyranoside was deacetytated by 
dissolving the compound in a mixture of trimethylamine/water/methanol (1:1:4). The solution 
was stirred at room temperature for 24 h, after which the solvent was evaporated, and the 
remaining product was dissolved in ethanol. Then the ethanol was evaporated and this 
procedure was repeated. Methyl isoprimeverose was crystallized from ethanol. 
 4 
1H-NMR (CD3OD): 3.3-3.38 (m, 4H); 3.42 (s, 1H, OCH3); 3.44-3.62 (m, 4H); 3.68-3.74 (2, 
2H); 3.86 (dd, 1H); 4.67 (d, 1H, H-1(xyl), J1-2= 3.9 Hz); 4.78 (d, 1H, H-1, ), J1-2= 3.4 Hz). 
&RQWDLQV   RI WKH -isomer: H- /  SSP J1-2= 7.4 Hz. 
 
 
 
